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Svnopsis

The operat,or submit ted on May 23 ,  L994 a mining and
reclamation plan f  or the Tank Seam. The f  ol- Iowing technical-
ana lys is  and f ind ings re la tes  to  the const ruc t ion and rec lamat ion
of the Tank Seam. I t  needs to be noted that four submit tals have
been received since . fu ly of  1993 .  Three complete copies of  the
plan were put together on . fune 23 ,L994 incorporaLing al- l -  t ,he
submit tal-s into one document to be reviewed and referenced. An
update to  the p lan was rece ived on JuIy  l -1 , l -994 regard ing
recl-amat ion and erosion cont,rol  .

Basel ine Data

Requ la to rv  BaE is  :  R645-301  -729 .  Cumula t i ve  Hydro log ic  Impac t
Assessment

Revised Hvdroloqic Evaluation of the Bear Canvon Mine

In the rev iew of  addi t ional -  in format ion to put  together  the
'Revised Hydro logic  Evaluat ion of  the Bear  Canyon Mine '  the
f  o l - lowing i tems were considered :  1)  the updated PHC (Probab1e
Hydrologic  Consequences)  data submit ted by Co-op Min ing Company
and 2)  the in formal  hear ing t ranscr ip ts  Laken f rom the September
9  ,1993  in f  o rma l -  hear ing .

Ground Water
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Within the vic ini t .y of  the Bear Canyon Mine, two ma j  or
spr ings have been ident i f ied: Big Bear Springs and Birch Springs .
Big Bear Springs (maintained by the CastIe Val- Iey Special
Serv ices Dis t r ic t )  d ischarges f rom three prominent  jo in ts .  B i rch
Springs (maintained by the North Emery Water Users) discharges
f rom the normal-  f  aul- t  which has approximately 20 f  eet of  vert  ical
displacement, .  Bot,h spr ings discharge from the lowest sandstone
unit  of  the Star Point  Sandstone (Pant,her Tongue )  ,  where the
Mancos Shale acts as a barrier to the downward movement of
groundwater.  As a resul t .  of  the Order issued by the Divis ion of
Oi l ,  Gas,  and Min ing,  Co-Op Min ing Company in i t ia ted a  dr i l l ing
program Lo bett .er def ine the grround water f  low path associated
wi th  the B lackhawk-Starpo in t  aqu i fer  in  the area o f  the mine.

Although a regional aqui fer ( termed the Star Point
Bl-ackhawk Aquifer by Daniel-son, €t  Er l  .  ,  1981-) has been designated
for  the area,  in -mine dr i l l ing  and aqu i fer  tes t ing conducted for
t ,h is study area indicate that three aquifers within t ,he Star-
Point  Sandstone have indiv idual  st ,at ic water leve1s. Further,  in
the southernmost  ho le  (DH-3)  shown on P la te  2 ,  PAP,  none o f  the
Lhree aqu i f  e rs  are  fu l ly  satura ted.  Th is  f  ac t  ind icates  t ,hat  each
of the uni ts have a separate and dist inct  water level-s.  The
springs issue from the bot, tom of the Panther Tongue (+t l  433
feet below the Blackhawk format. ion contact wi th the Star Point
Sandstone) ,  there fore ,  B i rch Spr ings and B ig  Bear  Spr ings are
hydrological ly isolated from t ,he impacts of  mining in Ehe
Bl-ackhawk Formation by the presence of two Mancos Tongues in the
Star  Po in t  Sandstone.

Areas of encountered groundwater within the mine are
fractures which drain over a per iod of  several  months as the Mine
advances northward. This indicates a high degree of hydraul ic
interconnect.  ion through f  ractures in the port  ion of  the Bl-ackhawk
Formation which over l- ies the mine. Inf  lows in the north end of
t ,he North Main and Second East entr ies are through roof bol- t
hol-es and hair l - ine fractures which are presumed to drain
over ly ing perched aquif  ers in the Bl-ackhawk Formation. The
current rate of  discharge f  rom t ,he mine is approximately 3 0 0 GPM.

Big Bear Springs and Birch Springs in the vic ini ty of  the
Bear Canyon Mine issue from joints at  the contact between the
Panther Tongrue and the Mancos Shale . The ma j ority of water
inf l -ows in t ,he mine are through boLt hol-es and fractures draining
perched aquifers in the Blackhawk and an indeterminate amount, of
intercept ion of  water f  rom the f  l -oor in the area of the Second
East  ent r ies .  The rev iew of  water  source in format ion,  the
graphical-  t racking of  precipi tat ion versus f l -ow, the test ing of
the spr ing water and mine water qual i ty for Tr i t ium dat i tg,
ana lys is  o f  water  qua l i ty  chemica l  data  us ing St i f f  and P iper
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diagrams, and the known presence of three separate piezometr ic
surfaces based on dr i l l ing in the Spring Canyon, Storrs,  and
Panther Tongues of the Star Point  Sandstone leads to a conclusion
of no signi f icant mater ial-  damage to the Hydrologic Balance
outs ide the permi t  area.

Future Mininq in the Tank Seam above the Bear Canvon Seam

The Co-Op Mining Company has dr i1led I  exploratory dr i l l
hol-es into the Tank Seam (page Z-]-3,  Appendix 7 ,J,  PAP) .  A11
were dry except one which f  l -ows at .5 GPM (dr i l led up from the
mine workings in the Bl- ind Canyon Seam) . The inf l-ows into t he
Tank Seam are expect ed to be much l -ess than those encountered in
the Bl- ind Canyon Seam . St rat, igraphi calIy , the Tank Seam i s 250
feet,  above the Bl ind Canyon Seam and therefore, would tend to be
dr ier and not expected to have the ground water inf lows found in
lower coal seams ( i . e t,he B1ind Canyon and the Hiawatha Seams ) .
There has been no cont inuous water qual iLy problems associated
with mine water discharge at t .he Bear Canyon Mine and therefore
i t  is not expected to change in the future, df  though i t  wi l - l  be
c lose ly  watched for  any long term t rends.

Surface Water

The permit tee has submit t .ed inf  ormat ion in their  PHC which
documents the qual i ty and quant i ty of  surface water rout inely
col l -ected in the permit  and adj  acent areas f  rom stat ions l -ocated
on Bear Creek and Trai l  Creek. Anal-yt ical  data f  rom these sources
are summarized in Chapt.er 7 of the PAP and the Annual reports.
Locat ions of  t ,hese monitor ing points are presented on Pl-ate 7 -4
of  the PAP.  The fo l - lowing potent ia l  impacts  are  d iscussed in  the
PHC on  pages  3 -1 -0  th ru  4 -3 :

Contaminat ion f rom ac id-  or  tox ic - forming maEer ia ls ;
Increased sed iment  y ie ld  f rom d is turbed areas;
Flooding or stream f  low al- terat ion;
Impacts t ,o the chemj-cal  qual i ty of  surf  ace water, .  and
Impacts  to  sur face water  quant i ty .

The permit tee has provided a summary of  the potent ial  impacts
based on the Pot,ent ia l  Magnitude of Impact and the Probabi l i ty of
Occurrence. The t ,wo potent ial  impacts to surf  ace water qual i ty
with moderate or high probabi l i ty of  occurrence are in order,
road sa l t ing  and mine d ischarge.  Both  potent ia l  impacts  are
be ing moni tored,  by  moni tor ing t reatments  inp lace ( i .e .  sed imenL
ponds )  .  Any mit  igat ion of  road sal- t  ing within the permit  area
wi l l -  be based on UPDES permit  requirements.  The monitor ing of
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discharge and underground occurrence are in place to determine i f
mi t igat ion measures are  needed.

The permit tee has provided an adequate erosion and sediment
control  plan for recl-amation of  the Tank Seam and therefore a
Cumul-at ive Hydrologic Impact Assessment can be completed .

Findinq

The permit tee has met the requirements of  the rules regarding the
co l1ect ion o f  Base l ine ground and sur face water  data .  The
permit tee has also provided an accurat,e assessment,  of  the
potent ial-  impacts f rom mining the Tank Seam. The permit tee has
met the requirements of  the rul-es regarding erosion and sediment
control-  f  or rec]amat ion .

Erosion and Sediment Control

Requ la to ry  Bas is  R64  5  -  3  01 - -7  4 t  th rough  7  42  .  L26  and  7  42  .24O
Sediment Cont.rol,  Measures

Operation PIan

The permit tee is proposing to bui ld a road and pad area isol-ated
from the normal-  sediment control  faci l i t ies at  t ,he main
fac i t i t ies  area in  s teep canyon which is  cons idered a  space
l- imit,ed environment . Theref ore , the operat,or has decided to
treat al l  d isturbed areas using al- ternat ive sediment control-
( i . e .  s i l t  f ence  and  e ros ion  con t ro l  ma t t i ng ) .  The  pe rm i t t ee

meets  the regu la tory  requ i rements  o f  R645-3 01, -741-  through 742.L26
and  742 .240 .  The  cons t ruc t i on  p rocedures  fo r  i ns ta l l a t i on  o f
sed iment  cont ro l -s  are  descr ibed on pages 3H-2,  3H-3,  F igure 3H-2,
and  3H-5 ,  3H-9 ,  and  3H-10 .  Each  BTCA a rea  i s  desc r ibed  i n
appendix 7 -K. Approximate si l t  fence locat ions are shown on
Pl-ates 7 -LC and 7 -LE. As-bui l - t  drawings wi l l  be submit ted
fo l l ow ing  cons t ruc t i on (page  3H-10 ) .  A  be rm w i l l  be  cons t ruc ted
on the downhi l l  s ide of  the road cut.  A drawing of the berm
conf igura t ion is  shown on f igure  3H-1 and 3H-2.  When the berm is
in  p lace,  t ,he road cuts  wi l l  be  s tar ted us ing a  f  ront  end loader
and/or backhoe. The road cuts wi l l  be made into the slope towards
the cut f  ace rather t .han paral  le l  to the slope to al  low any
sloughage to be contained within the berm.
Cul-vert ,s wi l l -  be instal l -ed on the f i l l  s lope as construct ion
progresses ups lope.  Cul -ver t  out le ts  w i l - l -  be pro tec ted as
desc r i bed  i n  Sec t i on  7  . 2  . 7  . 3 .  Tab le  7  . 2 -11 - ,  Cu l ve r t
Character is t . ics  descr ibes the s ize o f  cu lver ts  and the out le t
condit  ions .
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Reelamation

The permit tee commits to erosion control-  matt , ing on slopes
great ,er  than 2  z I  in  sect ion 3  .6  .4  o f  the Bear  Canyon p lan
and page 3 - 1l-1 of the Tank seam submittal- . The permit does have
a comprehensive maintenance plan for erosion. The permit tee has
incl-uded a plan f  ound on pages 3 -  81 and7K- 15 of PAP f  or
monit ,or ing sediment contr ibut ions and maintaining erosion
fo l lowing rec l -amat ion o f  the s i te .

Findinqs

The permi-ttee has met t he requirements of the sediment and
erosion control-  rul-es.  The plan minimizes erosion to the extent
possible and prevents addit ional  contr ibut ions of  sedimenL to
streamf l-ow .

Surface Water Diversions

Requ la to rv  Bas i s  R645-3  0L -742 -300  .  D i ve rs ions

Operation PIan

A summary of  surface water diversions ca1culat ions can be found
in  Tab l -e  7  .2- l -0 .  A t ,ab le  descr ib ing d i tch  character is t ics  for
d is turbed area d i tches is  found on pages 7G-46 and 47 .  Tab l -e  7  .2-
Ll  ,  Culvert ,  Charact,er ist ics,  summarizes the out let  condit ions for
each constructed cuLvert ,  .  Page 7G-24A and B gives t ,he culvert
s i ze ,  t ype ,  con t , r i bu t i ng  wa te rsheds ,  Peak  Q  (c f  s )  ,  s l ope  ( f t 1 f  t )  ,
and out le t .  cond i t ion.

The permittee has used t,he SCS curve number methodology to
generat,e peak f  lows .  These f  lows are used to assess the adequacy
of the culverts.  The curve numbers were chosen, peak f lows
generated based on watershed character is t ics ,  and the F lowmaster
computer program used to s ize or determine the adequacy of the
cul-vert  s and road side di tches to pass t ,he necessary f  lows f  rom
the l -  0 year- 6 hour design storm .

Reelamation

The recl-aimed Tank Seam access road channel-  designs are discussed
on pages 7H-52 through 7H-77 .  The peak f lows for al l  the six
recl-aimed channel-s are found on pages 7H-65 showing maximum
veloci ty and maximum f low depth.

With review of th is background informat ion, i t  appears that
stable reclamation is t ,he single most important issue concerning
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diversions. Due to the st .eep maximum slopes (beyond the angle of
repose) ,  the drainages can not be reclaimed in a stable manner
with r iprap .  Theref ore,  the drainages must be recl-aimed back to
stable natural-  drainage character ist ics using the current
drainages as a guide. None of the exist ing boulders or natural
r ip rap wi l l  be  removed,  on ly  the f i l l  p laced in  the dra inage.
The permitt,ee has provided the documentat ion of the current
drainages in the form of photos, average bottom widths, average
depths,  and average s lopes.  Character is t ic  rock s izes are  a lso
given f  or each channel-  .  Prof i les of  the pre -mining, and
subsequent ly the proposed post -mining channel-s are shown on Plate
7 -8C. This inf  ormat ion wi l - l -  a l l -ow f  or accurate recl-amation of
the disturbed port ions of  the channel-s by mimicking the premining
condit  ions .

The permit tee wi l l -  be required to prevent addi t ional
contr ibut ions of  sediment to streamf l -ow outside the permit  area.
I t  is recommended t ,hat the permit tee monitor over l-and f lows from
undisturbed and disturbed recl-aimed areas to gain some
understanding of what,  the expect,ed sediment concentrat  ions are in
terms of  se t t l -eab le  so l ids ,  suspended so l - ids ,  and par t ic le  s ize
distr ibut ions. The Divis ion currenLly has a program where
overland f  l -ow samplers can be goLten from the Divis ion and used
to  co l - l -ec t  these type o f  ana lys is .  In  the p lan the operator  has
ment ioned the use of erosion control-  matt ing and other methods to
cont ro l  eros ion.

Findinq

The permit tee has met the requirements of  the rules by providing
an adequat,e p1an, discussing the recl-amation of  the channels
which provides for natural  restorat ion of  the channels back to
premin ing condi t ions character is t ic  o f  the natura f  watersheds
pr ior  to  min ing.


